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COX MAZE Ili

s TEXHUYECKU TPYA0EMKU N
eBpema UK 2-4 4yaca

*Onyb6auKoBaHbl AaHHble 06
OTAaNEeHHbIX pe3ynbTaTax B KOTOPbIX
ceobona ot @Il 75-98 % B
nocneayrouine 5-10 net nocne
onepauuu

¢10-15% NocTOAHHbIA BOOUTEND
pUTMa

»1-2% MHTpaonepaLLMOHHbIi PUCK G

oJ10 7% peonepauuu n3-3a Qvnb’@a
KpOBOTEYEHU M )
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AKTyanbHbIA BONPOC - 3aMeHa TPaaUuLMOHHOW TEXHMKM «Pa3pes-1ioB» Ha
anbrepHaTUBHbIe MeTogbl, 6e3 notepu 3pPeKTMBHOCTH onepaLum




bunonapHbie aneKTpoAabl

— AKTUBHbIA U 06paTHbINA 3NeKTpoabI
HaxoaAaTca Haxoaarca s6ausu gpyr
K ApPYry, BOSAEWCTBYA Ha TKaHb,
HaxXoAfALLYIOCA MeXXaY HUMK

* OpHOpOAHaA NNOTHOCTL TOKA
NPUBOAUT K O4HOPOAHOMY %§N
HarpeBaHUIO TKaHU NO BWE
TONWMWHE Qru'*’@b

— [Oenaet anmnmm@nee

GbicTpoe nnap%?ﬁuue npu 6onee
HUSKUX Na pax MOLLHOCTH

* 06 0 15-30 cekyHA no
ﬁmeuumc 60-120
@\-@ CeKyHAamu npum
MoHononapHou abnauuun
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Xupypeuuecxoe aevuenue pubpusasyuu npedcepiuil

Onepauusa «nNabupuHT IV»
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Endo-epicardial
Pufmonary Vein Isolation

' uhcfrp Vein Isolation




bunonapHasa anu-aHoo PYA e ycnosusax UK (neesoe
pedcepoue)




Complete left atrial ablation with bipolar radiofrequency™ ™™
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Surgical ablation of atrial fibrillation with bipolar
radiofrequency as the primary modality

A. Mare Gillinov, MD,* Patrick M. McCarthy, MD,” Eugene H. Blackstone, MD,* Jeevanantham Rajaswag:gs:;, MSc,®
Gosta Pettersson, MD, PhD,? Joseph F. Sabik Ill, MD,® Lars G. Svensson, MD, PhD,? Delos M. Cosgra’s. MD,®
Kathleen M. Hill, RN,* Gonzalo V. Gonzalez-Stawinski, MD,* Nassir Marrouche, MD,© and Am_:lra’fs Natale, MD®

J Thorac Cardiovasc Surg 2005:129:1322-1329
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Complete Right Atrial Ablation With Bipolar
Radiofrequency
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Lall, S. C., R.J. Damiono, et al.

“The effect of ablation technology on surgical outcomes after the Cox-maze
procedure: A propensity analysis.”

J Thorac Cardiovasc Surg 2007;133:389-96. %[bk

The effect of ablation technology en surglcal outcomes
after the Cox-maze procedure: Af*'ropensny analysis

41 ;0

Shelly C. Lall, MD, Spencer J. Melby, MD, Rochus .—T.“'thJr MD, Andreas Zierer, MD, Marci S. Bailey, RN,

Tracey J. Guthrie, RN, Marc R. Moon, MD, Nadmﬂiﬂ.gaml MD, Jennifer 8. Lawton, MD, and Ralph J. Damiano, Jr, MD

ﬂb"‘l:l'lfes Since its introduction in 1987, the Cox-maze procedure has been the

r"’ ,.,ﬂld standard for the surgical treatment of atrial fibrillation. At our institution, this

N prmcdure has evolved from the cut-and-sew technique (Cox-maze Il procedure) to

 one using bipolar radiofrequency energy and cryoablation as ablative sources to

replace most incisions (Cox-maze IV procedure). This study compared surgical

outcomes of patients undergoing the Cox-maze Il procedure versus those of
patients undergoing the Cox-maze IV procedure by using propensity analysis.

Drs Melby, Lall Mnun_ Damiano, Bailey,
Voeller, and Zierer (left fo right).




MeToAabl:

05
@‘@‘@
242 nayneHTa noaseprincek npou&@% Cox-maze
\

S
154 naumneHTa - Cox-r’r%ggﬁ‘ﬁl, 88 - Cox-maze IV
<O
@®
¥
é@@"@@




Pe3ynbraThl:
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Pe3synbraThl (265 nybankauumn )

— Chiappini (Asian Cardiovasc Thorac Ann 2004; 12-271- 7 &;,[‘3‘\*3
meta-analisis) Showed a 76% SR at 13 months.

— Raman (J Thorac Cardiovasc Surg 2003;126:1357- %@7 ﬁ
Showed 95% in SR at 12 months.

— Von Oppel (Eur J Cardiothorac Surg 2009; ﬁl 10)
Showed 75% of treated group in SR and o of control
group in SR at 1 year.(RCT).

— Benussi (Ann Thorac Cardlovas%@urg 2005;130:491-7)

Showed 89% SR at 12 year
— Gillinov (J Thorac Cardiggdsc Surg, 2005,129; 1322-9)
Showed 84% in SR a months.

— Srivastava ( He @%ung Circ, 2008 , 17; 232-40) Showed >
50% in SR aé@%%nths
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Xupyprmuyeckaa abnauyusn

*O6bIYHO BLINOMIHAGTCA C APYTMM BUOOM
cepae4HOU XUPYPrum— naacTtuka unam
npotesupoeaHue MK, Hanpumep

*OTKpbITaa xupyprua c UK

¢ cosgaHue pybLuoB 3aHMMaeT HeCKOIbKO

MUHYT %ﬁhﬁ

\"d
® YyacToTaycnexa conocraemma C @tﬁﬁ%’ld

SeW» TeXHUKOMH %Q&Qﬂb

@
e HAMHOro MeHblle B onepauum
* MeHbLUe PUCK K eyeHun

Prasad SM@@H& Camillo Cl, Schuessler RB, et
al. The ze Il procedure for atrial fibrillation:
i_cung—te% efficacy in patients undergoing lone
versus concomitant procedures. ] Thorac Cardiovasc
Surg 2003;126:1822-8.




PekomeHaauuu ana xmpypruveckoro nedyeHma <Ofl
npu onepauuax Ha cepaLe ¢ UCNoNb30BaHUEM
bunonapHon PY-abnaunm (knaccl, ypOBEHb&;A)

* bunonapHas PY-abnauua nmeeT BbICOKUM ycnex B BOC @ﬁmeunu CPs
rpynne nayMeHToBs C CONYTCTBYIOLLEA XUpYpruen tb nHH Habn.no 1
ropa. Tpebyet okono 15 muH. ,B,Drln.l'lHHTEIIbHDr }I{ETHH aopThbl.

Q¥

* B ogHOM NpPOCNEeKTUBHOM UCCNeaoB A OKasaHO NpeuMMyLLecTBo
6unonapHoi PY-abnauyum Hag M c:nau,ueﬁ (Lin, 2011, Thorac
CardiovascSurg, 59;460-4). MMerTCA orpaHUYeHHble
AOKasaTeNbCTEa Nonara umywecrso GunonapHo Hag,
MoOHononapHou PY- @

o
Takum o6 peKomeHzauumn 6asMpyroTca Ha CYLLEeCTBYIOWMX TPEX
paHao OoBaHHbIX (Knacc I) ¥ MHOToOYMCIEHHBIX MPOCNEKTUBHbIX U
pe@ NeKTUBHbIX UCCIeA40BaHUAX C He60NbLLUMM KO/IMUCECTBOM
HabmogeHuii (yposeHb A).
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MuUHUMHBA3UBHbIE XUPYPruyecKkmue TeXHUKu
npu eIl

Bs
WA
2po*
TpyaHo onpasaaTth ucnonb3sosaHue AUK M@ﬁw,e 6onblue,
OCTAaHOBKY cepaua Ana nedyeHua num@@@ﬁ?
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o
o
n03TDMY HeAdBHUE ﬂOﬂb!T@U@I’EJ’IH HanpaesaATbCA Ha

pa3BuUTHUE INUKapaUan Yo AOCTyna ana abnauyum,
KOTOPbIA MOXeT GMMECTMEH Ha paboTtalouwem

cepaue, npeum@cmemo yepes3 MasIeHbKUI pa3pes uau
npoKon. W™
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AnuKapaunanbHaa abnauma — K sonpocy o
TPaHCMYpPaNbHOCTH

N
*Maessen JG, Nijs JF, Smeets JL, et al. Beating-heart surgical tr@l‘nent of atrial
fibrillation with microwave ablation. Ann Thorac Surg. 20@4:13{)7—11.
- 2
*Santiago T, Melo J, Gouveia RH, et al. Epicardial frequency ablations:in
vitro and in vivo studies on human atrial mi@l@adlum. EurJ Cardiothoracic Surg
2003;24:481-6. A
: N
*Doll N, Kornherr P, Auppew . Epicardial treatment of atrial fibrillation

using cryoablationinan ac -pump sheep model. Thorac Cardiov Surg 2003;
51:267-73.




3aKkno4deHue - Doll

JHAOKapauanbHaa abnauua 6onee HapgexHa &[9\"

- BO3MOJKHO, U3-3a HAIMYMA XKNPOBOI «NogyaIRU» C
3NMKapAananbHOW CTOPOHBI @@@)@
©)

- peHOMeH «3abopa TEMHEpaWPbWBhIO}}
nNMKapamnanbHas upuoaﬁnal\;\g@\ﬁ MWUKPOBO/HbI 6b1K

HeapDeKTUBHDI @)@o
3HHHHPAHaﬂbHEHWPHBH F.IﬁJIEILl,HH ABNAETCA
Haubonee 3(1)4)&%} HbIM U 6e3onacHbim MmeToaom
G
¥
@®®® Doll Nicolas, Theses, Heart Center Leipzig,

@@ University of Leipzig 2004

% Doll N, et al. Thorac CardiovascSurg




BunonapHaa abnauua Ha paboTtalowem cepgue

Ko
*Bonanomi G, Schwartzman D, Francischelli D, et al. A nevﬁﬁ%ne for beating
heart bipolar radiofrequency atrial ablation. J v'@ﬂ? Cardiovasc Surg.
2003;126:1859-66. @@
: @'ﬁ@
*Prasad SM, Maniar HS, Diodato MD, @I’ Physiological consequences of
bipolar radiofrequency energy on rla and pulmonary veins: a chronic
animal study. Ann Thorac Surg 3"&%% 836-41.

*Bugge E, Nicholson IA,@%nmas SP. Comparison of bipolar and unipolar
radiofrequency ablaf@ﬂ in an in vivo experimental model. Eur J Cardiothorac
Surg 2005;28:76
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Efficacy and safety of right and left atrial ablations on the
beating heart with irrigated bipolar radiofrequency energy:
A long-term animal study

Spencer J. Melby, MD,® Sydney L. Gaynor, MD,* JDrdun G. Lubahn, BS,* Anson M. Lee, MD,* Faymnr: ':Idnguzar BS,*
Shelton D. Caruthers, PhD,® Todd A. Williams, RT,® Richard B. Schuessler, PhD,® and Ralph J. Dﬁ'tnﬁa Jr, MD*®

Transmural
lesions Width
{Na.) {mm, mean = 5D}

66 {99%)

23 (100%)

19 (100%)
ranstricuspid valve 17 17 {100%)

Thorac fmdlmum Sung 2006;132:853-60 otal 126 125(99%)

All lesions were made with the |BRF device. Histologic sections were
taken from all 6 animals.




The multi-purse string maze procedure: A new surgical
technique to perform the full maze procedure
without atriotomies

Niv Ad, MD

Thorac Cardiovase Surg 2007:134:717-22




NEW TECHNOLOGY

Epicardial Beating Heart “Off-Pump” Ablation of .
Atrial Fibrillation in Non-Mitral Valve Pattlen“'rr s
Using New Irrigated Bipolar Radlofrequen |
Technology

. - Py
Piotr Suwalski, MD, Grzegorz Suwalski, MD, Nicolas Dnl[,r_l'ﬁ.é':jli'-.:if'[‘hl},
Franciszek Majstrak, MD, Andrzej Kurowski, MD, and Z&jnuerz B. Suwalski, MD, PhD
Cardiac Surgery Department, Warsaw Maedical University, Warsaw, Polang, qup.lrl wnent of Cardiac Surgery, Heart Center,
University of Leipzig, Leipng, Germany .
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Ann Thorac Surg 2006;82:1876-9




BunonapHaa PYA Ha paboTtalouwem cepaue (nesoe
npeacepane)

LEFT ATRIAL
APPENDAGE

MITRAL VALVE

Suwalski, 2006
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A New Epicardial Lesion Set for Minimal Accy:ess
Left Atrial Maze: The Dallas Lesion Set ;.

James R. Edgerton, MD, Warren M. Jackman, MD, and Michael ] }”{UR, MD

The Heart Hospital, Plano, Texas; Department of Medicine, University of Oklahoma Health 5""9‘(3"'95 Center Oklahoma City,

Oklahoma; Medical City Dallas Hospital, Dallas, Texas PR s

;;--’ﬂl '
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Purpose. Improvements in enabling technology hav:: facilitated minimal access tech-
niques to the surgical ablation of atrial ﬁbl’lllau]["l"f A variety of lesion sets (usually
targeting only the left atrium) have been used 2n altempls to ablate atrial fibrillation. We
describe a new epicardial approach to ,-1]3,[.'.'1}- a set of left atrial lesions, which are
ele-:tmphysmlugl-:ally equivalent t-:l all l'« « left atrial lesions of the Cox maze III while

using minimal access technlque;w
b

Description. Using nurum,al’eq L_;aﬁechruques we have isolated the pulmonary veins and
made connecting lesions ezyit:'dome of the left atrium to create a set of lesions electrophysi-
ologically equivalent tesall the left atrial lesions of the Cox maze III. Intraoperative electro-
physiological Evall,r" '101"}15 used to insure complete isolation acress each lesion line.

Evaluation.? lﬂlng these minimal access procedures, we have obtained a complete block
across a]},l’ﬁ:ﬂ ¢n lines in all patients.

C.?ML ‘ysions. These techniques have made it possible to perform the full Cox maze II1 left
,aﬁ_u_g; “iesion set with minimal access techniques.

(Ann Thorac Surg 2009;88:1655-7)
© 2009 by The Society of Thoracic Surgeons




LA Dome [Roof)
Linear Lesiarn

HNanacckaa mogudpmkaums
3NMKapAauasbHOMW Nnpoueaypbl
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& Sulure Electrode -,
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Pulmonary Veins

Left Fibrous Trigone
Linear Lesion
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LAA
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Atrial Fibrillation Catheter Ablation Versus Surgical Ablation Treatment
(FAST) : A 2-Center Randomized Clinical Trial
Lucas V.A. Boersma. Manuel Castella, WimJan van Boven. Antonio Berruezo.
Alaaddin Yilmaz, Mercedes Nadal, Elena Sandoval. Naiara Calvo. Josep Brugada.

Johannes Kelder. Maurits Wijffels and Lluis Mont f
X
Table 1.  Baseline Characteristics of Patients Table 2.  Procedural Characteristics of fA‘anc SA

CA N33 © SA N=61
(A N=63 oA N=61 Total procedure time, min f}“ﬁ- |55 18859 (P=0.0177)
Male 55 (87.3%) 45 (73.8%) Flurorscopy time, min i 27+11 i
Age, v 50272 %1280 ™ aff " e B
] ; PV reablated z=dc 1.
BM, Kg/m 286+35 278448 N\ Sk

o

Prior MI 2(3.2%) g2 Y 9{23.7%)

LVEF 55.5+8.2% 57.1:68%, he 3(.9%)

| 4 25 (65.8% 45 (100%)
LA diameter, mm 43248 &) _) LAA excisior 60 (98.3%)

Prior failed CA BEO 0 mﬂfs a%] LA fines:

LA diameter 4045 mm B3N 0 8(131%) Roo 30 (47.6%) 17 27.9%)
2

; Mitral isthmus 15 {23.8%
and hypertension e

a3 Trigone 10 (16.4%)
LA diameter =45 mm _ ¢l ), 8 (13.1%) Pasterior baox . 10 (16.4%)
hd No. additional lines:
17 (27 .4%) 9(14.8%)
14 (22.6%) 2 (3.3%)
e 8(13.1%)
RF energy PV 33+20 min 8.9+2.8 applications




Pe3ynbratbl paHAOMU3IUPOBAHHOIO UcCAeA0BaHUA
FAST

Table 3. Efficacy Endpoints for CA and SA Table 4.  Procedural Adverse Events of CA and SA

Freedom of LA Adverse Events CA N=63 Sf N=61 P-Value
ﬁ.ﬂhﬂhlﬂiﬂ CA N=63 SA N=61 P-Value Pericardial eﬁusiunﬁampunade ; E -

1
Overall, 12 mo %3 (36.5%) P=00022 [ TWsStroke By 1
Overall, 12 mo : 48 (78.7%) P<0.0001 [ Pneumothorax 7 ff-?'_, 6
Z 1

1

1

1

allowing AAD Heiiatithicra Y
Overall, 6 mo 28 (44.4%) 41 (67.2%) P=00178 WM g fractwre -7

PAF group 13/37 (35.1%) 31/45 (68.9%) P=00047 M Sternotomhit ssding

PersAF group 9/25 (36%) 9/16 (56%) P=0.3411 p,phr,ﬂpla

Prior failed CA 14/38 (36.8%) 30/44 (68.2%) P=0.0089 6 . L
LA dilation/ 9/25 (36.0%) 10/17 (58.8%) P=u.3guf.’=. E4 PM implant i 2

hypertension M Total P=0.001
Nieuwegein 030(33%  1829(621%) M.a 0513 W .,

Minor
Barcelona 13/33 (39.4%) 2231 (70 Ng#,i _ F_ﬂ 0336 Groin hematoma/bleed 4 (6.3%)

Conclusion—1In atrial ﬁbrpl:.&v.: patients with dilated left atrium and hypertension or failed prior atrial fibrillation CA, SA
IS superior (o CA lr!,f@,}u. ing freedom from left atrial arrhythmias after 12 months of follow-up, although the procedural
adverse evenl I‘?n.,!b'l\ significantly higher for SA than for CA.

e T 15 22_2(]
I' |]‘-'-JJJL I-] 1—\----.-._ iq—-- |-J --\ r




ELMENTED

plex

T
e A
Er L B
W L
e T
BT

L -
AT

.
e

i n i
T

Prelimil

JAMES |

i i et

(BE RN

4
B

Al wra wared
S i Cdza ]
e A amd wi
PepETEsl §5 fara
b Bl o e
ENL AT

.ruq-.i

 inrsliy
Tha 4
f g TETETE S ¢
ER TR PR vl ey
Wi A% e wih :'-'F'|
bl pavis, ]
il b Beaslas o PP vouin
el e L I__"“
iy I [REp—
A ok
el Al ta AT o
e
— X
Atdws .:.._"_'
Sl la e [ [y
e
Maai T Gt Wy
T ool i e
& il i un
bz o
[T EARIE S ) Lol s |

ol - O
mamr o = paesly re
cpElla e s
[T T A .
el bl o arel 0
e e WL
P N T L T ]
Pty B it b

mig ek L sgaay aor
i, A i of S

L DR ]
M poan prwmnd o by
[T S e

[ P e
e P e s e
i b TRy caregi
i A b b

prier bl Pae s Bk

g e b baa
TR LG
el Akl
[ e —

Tedes-

-~ '\.‘i
R A

EVOLVESG TECOHNSCFLUNG Y ARA NN

sl

i s i

Lo R
[
i s The W
i A Aol
i e i
The puafiagi w B0
A el SR
(ER-He LR

oo i W
Vv i b e
v e gL

P pud S dengr 1
[EE R T *

£ e
Wy e @7 Papfees i
BT O P T RS
P i A gl
B
Bren S e
sy At oaas

A e, B
T ] e i
=

R g PR

[T
Ll

g Wy Ve s
g . -

L ]

———
[

M sy dovvsasdve ourggonl ablation of stris] Gbeilston: Six-mon s

Toward a i
Procedure fo .'"F
John Slesk, MD, Qe

Juan T = ke
ol

o e
o

¢ Fapme In
P hiagensd 13

Al Envclais (1] thrmee
e i
HEA i Nifeladd E S
Bom il (Swnalie b b8 widi
Ehillad 8 ERTALjad
gl S w rpa Tl ade
IRy ERIFRLY i
mile Pea i R IFEakaam T
e S - Y
:l:i-l-h g a

- Farde kg
i oy B o el
mlan w o Areeidig b
FAM LR @ Jim R |

Total ﬁmmsmp?c Ablation
of Atrial Fibrillation Using
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AnukapauanbHaa PYA nesoro U npasoro npeacepauu + nepesasKa
ywka /1M + abnauyua raHrnmes

Epuean Kaplan-Meler ceofions or MAT
& JapepUaHHei - LEHSypupopaHseii

Coobona or I

| — BuPU4A
=== BHFYA ® AAT

N =50, no gaHHbIMm 7-gHeBHOTro XM




BunonapHaa PYA — meToguKa Bbibopa gns
Xupyprudyekoro nedeHma Ol

Pe*
TpaHCMYpPanbHOCTb oP
@@
CnocobHOCTb KOHTPONA 33 TpaHCﬂbHOCTblﬂ
HenpepbiBHOCTb IMHUNA a%ﬁﬁu

@b\“ﬁ»
6e3onacHocTb %Q@L
3""/3HAOK3W&%beIﬁ noaxopa
B
ﬂpnmeMe Ha paboTtalowem cepaue
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Muﬁ%manbuaﬂ MHBAa3UBHOCTb




PekomeHaaLUMm AN XUPYPrmyeckoro Ne4eHus
®IM (knacc Il A, ypoBeHb B)

B
* [loKkasaHuAa Ana XMPYpPruyeckoro sevyeHus H;S%%THI-OTCFI

CNOPHbIMM. @ﬁ?}
©

* HeT AOKa3aTe/IbCTB 3@ CHUXKEHUE C HOCTU UK
VAY4YLLEeHUA KauyecTBa XU3HU C X rTMYecKu
BOCCTaHOBNEeHHbIm CP y nau%gﬁﬁms c PI1.

* B eaAUHCTBEHHOM paH o@"ampoaaHHom
nccnenoBaHUU (F%@ﬁ}@épaamaammmm
XUPYPIrUYecKyo ¢ KaTeTepHyto abaauum, nepsas
npesBbillae ﬁﬂe,ﬂ,m‘o}o B AOCTUXKEHUM cBobOAbI OT
Pl npw@@ noaeHun yepes 1 roa, XoTa co
3HAYFRIbHO BONBLUIMM KONMYECTBOM OCAOMKHEHUN.




